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Abstract 
This study explores the stress-strength reliability model (P) for Generalized Inverse Weibull (GIW) 
distribution through transformation techniques. We compare two sampling methods: ranked set sampling 
(RSS) and simple random sampling (SRS), where stress and strength are two independent random 
variables from the GIW distribution respectively. RSS, is used for estimating stress-strength model, as 
this technique of sampling is more efficient alternative of SRS for obtaining the more informative sample. 
In this article, the maximum likelihood estimator (MLE) for stress-strength model is obtained through 
transforming technique. MLE estimates of stress-strength obtained through Ranked set sampling (RSS) 
methods are evaluated against corresponding estimates derived from simple random sampling (SRS) to 
understand their relative effectiveness and accuracy. The statistical estimators derived from Ranked Set 
Sampling (RSS) methodology exhibit superior efficiency relative to their Simple Random Sampling (SRS) 
counterparts. The empirical utility of RSS-based estimation procedures is subsequently validated through 
application to real datasets.
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(a) For fixed α = 1.6 and γ = 0.6 (a) For fixed α = 2.7 and γ = 1.9

(b) For fixed β = 2 and γ = 0.6 (b) For fixed β = 1.4 and γ = 0.8

(c) For fixed α = 1.6 and β = 2 (c) For fixed α = 1.5 and β = 1.9

Figure 1: Behaviour of pdf Figure 2: Behaviour of Hazard rate
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Theorem 3.1: 

Proof: 
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Table1: Biases, MSES and RE of P under SRS and RSS when β = 0.1, γ = 0.6 and μ= 0.2, χ = 0.5 and  = = 5, 10
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Figure 3 The PDF, CDF and P-P Plots of the GIW distribution for First dataset

Figure 4 The PDF, CDF and P-P Plots of the GIW distribution for First dataset
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Table 2: Simple random samples from Data set 1 

Table 3 Simple random samples from Data set 2 

Table 4 Ranked set samples from Data set 1
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Table 5 Ranked set samples from Data set 2 

Table 6 Bias, MSE and Relative efficiency of stress-strength model P in case of SRS and RSS

 

Author Contributions:

77



Funding:

Conflict of Interest:  

Australian journal of agricultural research

The Annals of Mathematical Statistics

Technometrics;

Brazilian Journal of Probability and Statistics

Metrika
IEEE Trans.

Reliab

Commun. Statist. Simul. Computat; 34, 465-483.

Statistics & Probability Letters

Metrika; 65, 261-273.

Revista Colombiana de estadistica

Applied Mathematical Modelling

Communications in Statistics-Theory 
and Methods

Statistica

Journal of Statistical Computation and Simulation

Thailand Statistician

Axioms

78



. Communications in Statistics-Simulation and 
Computation

Statistical Papers
Journal of the

American statistical Association

International Journal of System 
Assurance Engineering and Management  6, 466-478.

79


